Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.043; wR factor = 0.115; data-to-parameter ratio = 13.1.
In the title compound, C 26 H 37 N 5 OS, the piperazine ring adopts a chair conformation. The triazole ring forms dihedral angles of 67.85 (9) and 59.41 (9) with the piperazine and benzene rings, respectively, resulting in an approximate Vshaped conformation for the molecule. An intramolecular C-HÁ Á ÁO hydrogen bond generates an S(6) ring motif. The crystal structure features C-HÁ Á Á interactions, producing a two-dimensional supramolecular architecture.
Related literature
For the pharmacological activity of adamantane derivatives and adamantyl-1,2,4-triazoles, see: Togo et al. (1968) ; El-Emam et al. (2004 , 2013 ; Al-Deeb et al. (2006) ; Kadi et al. (2007 Kadi et al. ( , 2010 . For related adamantyl-1,2,4-triazole structures, see: Al-Abdullah et al. (2012) . For the synthesis of the starting material, see: El-Emam & Ibrahim (1991) . For ring conformations and ring puckering analysis, see: Cremer & Pople (1975) . For hydrogenbond motifs, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg is the centroid of the C1-C6 benzene ring. 
Comment
Derivatives of adamantane have long been known for their diverse biological activities including antiviral activity against influenza (Togo et al., 1968) and HIV viruses (El-Emam et al., 2004) . Moreover, adamantane derivative were reported to exhibit marked antibacterial and anti-inflammatory activities (Kadi et al., 2007 (Kadi et al., , 2010 El-Emam et al., 2013) . In continuation of our interest in the chemical and pharmacological properties of adamantane derivatives, and as part of our on-going structural studies of adamantane derivatives (Al-Abdullah et al., 2013) ; Al-Tamimi, Alafeefy et al., 2013; Al-Tamimi, Al-Abdullah et al., 2013; El-Emam et al., 2012) , we have synthesized the title compound (I) as a potential chemotherapeutic agent.
In the crystal structure of the title compound ( Fig. 1) , the piperazine (N1-N2/C8-C11) ring adopts a chair conformation with puckering parameters: Q = 0.5783 (18) Å, θ = 178.03 (17)°, and φ = 25 (5)° (Cremer & Pople, 1975) . The dihedral angle between the piperazine ring and the triazole ring (N3-N5/C13/C14) is 67.85 (9)°. The triazole ring forms a dihedral angle of 59.41 (9)° with the benzene ring (C1-C6), resulting in an approximate V-shape conformation of the molecule.
An intramolecular C-H···O hydrogen bond generates an S(6) ring motif (Bernstein et al., 1995) . The crystal structure features an intermolecular C-H···π interaction with a H18A···Cg distance of 2.81 Å, where Cg is the centroid of the benzene ring (C1-C6).
Experimental
A mixture of 527 mg (2 mmol) of 3-(1-adamantyl)-4-ethyl-4H-1,2,4-triazole-5-thiol (El-Emam & Ibrahim, 1991), 1-(2methoxyphenyl)piperazine (383 mg, 2 mmol) and 37% formaldehyde solution (1 ml) in ethanol (8 ml) was heated under reflux for 15 min until a clear solution was obtained. Stirring was continued for 12 h at room temperature and the mixture was allowed to stand overnight. Cold water (5 ml) was added slowly and the mixture was stirred for 20 min. The precipitated crude product were filtered, washed with water, dried, and crystallized from ethanol to yield 860 mg (92%) of the title compound (C 26 H 37 N 5 OS) as colourless needle crystals. M.p.: 477-479 K. Single plate-shaped crystals suitable for X-ray analysis were obtained by slow evaporation of a CHCl 3 :EtOH solution (1:1 v/v; 5 ml) at room temperature. 
Refinement
The H atoms bound to atom C12 were located in a difference Fourier map and refined freely. All other H atoms were positioned geometrically [C-H = 0.93-1.01 Å] and refined using a riding model with U iso (H) = 1.2 U eq (C) or 1.5 U eq (C) for methyl H atoms. A rotating group model was used for the methyl groups. 
Computing details

Figure 1
The molecular structure of the title compound with 50% probability displacement ellipsoids. The intramolecular hydrogen bond is shown as a dashed line. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
3-(Adamantan-1-yl)-4-ethyl-1-{[4-(2-methoxyphenyl)piperazin-1-yl]methyl}-1H-1,2,4-triazole-5(4H)-thione
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.04659 ( (7) 0.0015 (5) 0.0190 (6) 0.0018 (6) N1 0.0369 (7) 0.0470 (8) 0.0371 (7) 0.0033 (6) 0.0162 (6) 0.0050 (6) N2 0.0353 (7) 0.0400 (7) 0.0438 (7) −0.0084 (6) 0.0102 (6) 0.0071 (6) N3 0.0369 (7) 0.0382 (7) 0.0488 (8) −0.0090 (6) 0.0146 (6) 0.0065 (6) N4 0.0393 (7) 0.0368 (7) 0.0465 (8) −0.0088 (6) 0.0163 (6) 0.0046 (6) N5 0.0357 (7) 0.0383 (7) 0.0413 (7) −0.0050 (5) 0.0139 (6) 0.0039 (6) C1 0.0408 (8) 0.0461 (9) 0.0374 (8) 0.0006 (7) 0.0119 (7) −0.0064 (7) (7) 0.0116 (6) −0.0011 (7) C7 0.0373 (10) 0.0740 (13) 0.0698 (13) −0.0014 (9) 0.0162 (9) −0.0158 (11) C8 0.0399 (9) 0.0523 (10) 0.0457 (9) 0.0031 (7) 0.0208 (7) 0.0087 (8) C9 0.0384 (9) 0.0479 (9) 0.0513 (10) 0.0024 (7) 0.0188 (7) 0.0068 (8) C10 0.0394 (8) 0.0461 (9) 0.0380 (8) −0.0102 (7) 0.0140 (7) 0.0000 (7) C11 0.0431 (9) 0.0474 (9) 0.0376 (8) −0.0020 (7) 0.0157 (7) 0.0006 (7) C12 0.0367 (9) 0.0431 (9) 0.0485 (10) −0.0124 (7) 0.0038 (7) 0.0081 (8) C13 0.0344 (8) 0.0443 (9) 0.0453 (9) −0.0033 (7) 0.0101 (7) 0.0122 (8) Hydrogen-bond geometry (Å, º) Cg is the centroid of the C1-C6 benzene ring. 
